United States Patent

US006369369B2

(12) (10) Patent No.: US 6,369,369 B2
Kochman et al. 5) Date of Patent: Apr. 9, 2002
(54) SOFT ELECTRICAL TEXTILE HEATER 4,149,066 A 4/1979 Niibe
4,250,397 A 2/1981 Gray et al.
(75) Inventors: Arkady Kochman, Mt. Prospect; 4,309,596 A 1/1982  Crowley
Arthur Gurevich, Wilmette, both of IL 4,436,980 A 3/1984 Carlson
(US) 4,485,297 A 11/1984 Grise et al.
4,538,054 A 8/1985 De La Bretoniere
(73) Assignee: Thermosoft International j’gfg’g; 2 éﬁggz ?ormr le t ﬂtl'l
Corporation, Buffalo Grove, IL (US) "y eneses ¢ 4
P ’ ? 4,722,860 A 2/1988 Doljack et al.
47764665 A 8/1988 Orban et al.
(*) Notice:  Subject to any disclaimer, the term of this 4825049 A 4/1989 Rircl?]ilojna
patent is extended or adjusted under 35 4,952,783 A 8/1990 Aufderheide et al.
U.S.C. 154(b) by O days. 4983814 A 1/1991 Ohgushi et al.
5,023,433 A 6/1991 Gordon
. 5068518 A 11/1991 Yasuda
(21)  Appl. No.: 09/765,629 5111025 A 5/1992 Barma et al.
(22) Filed:  Jan. 22, 2001 5298722 A 3/1994 Tanaka
5412181 A 5/1995 Giamati
Related U.S. Application Data 5801914 A~ 9/1998 Thrash
5,824,996 A 10/1998 Kochman et al.
R A 6,031,214 A 2/2000 Bost et al.
(60) Division of application No. 09/160,540, filed on Sep. 25, oo
1998, which is a continuation—in-part of application No. 6,229,123 B1 * 5/2001 Kochman et al. ........... 219/549
08/855,595, filed on May 13, 1997, now Pat. No. 5,824,996. * .
cited by examiner
(51) Imt. CL7 .o HO05B 3/34; HOSB 3/54 Pri .
] ] rimary Examiner—Iu Ba Hoang
(52) US.CL ..o 219/545; 219/549; 219/528 (74) Attorney, Agent, or Firm—Liniak, Berenato, Longacre
(58) Field of Search ..o, 219/211, 212, & White
219/529, 544, 545, 548, 549, 527, 528,
542, 543; 338/210, 211, 212, 208, 275,  (57) ABSTRACT
262, 258, 259 A soft heater, containing metal, carbon or conductive ink
(56) References Cited coated textile threads, embroidered on, laminated between

U.S. PATENT DOCUMENTS

1,703,005 A 2/1929 Hewitt
2,496,279 A 2/1950 Ely et al.
3,349,359 A 10/1967 Morey
3,657,516 A 4/1972 Fujihara
3,774,299 A 11/1973 Sato et al.
3,935,422 A 1/1976 Barnes et al.
4,100,673 A 7/1978 Leavines

or woven into a nonconductive substrate to form electrical
heating circuits. The heating element may be manufactured
in a form of strip, sheet, sleeve or strand of electrically
conductive threads for incorporation into plurality of
articles. The heating element is shaped or embroidered in a
desired pattern. The embroidered heater may be used for a
night vision identification purposes.
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